CIA-RDP86-00513R000205730011-2 


"APPROVED FOR RELEASE: 06/09/2000 


SOV/112—57=5 10522 
Method for Precision Measurement of Phase Difference 


output indicator; a round Sweep is formed on the screen and readings are taken 
by marking time. In one case, a sweep frequency is and the phase shift 
between time pulses is n(P, - Pz ); in another case, the sweep frequency is 
nw) and the pulse phase shift is (P, - P.). Onthe grounds of analysis of 
errors associated with the above schemes, the inference is drawn that the 
scheme with a switch but without the auxiliary multiplication channel is the 
most acceptable. A block diagram of a wide-band phasemeter with a frequency 
converter is presented. 


V.G. Zh. 
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Trimzing cf casting on stands. Lit. vrotay 


9. Monthly List of Russian Accessions, Library of Congress, 


June 1953, Unclassified. 
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1. BOGACHEV, I. F. 
. USSR (600) . 
.. Steel Castings 


7. Allowances and tolerances in steel and iron casti Z 
No. 5, 1953. Stings, Lit. proizv., 


9- Monthly List of Russian Accessions, Library of Congress, April, 1953, Uncl. 
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' Draught standards for making forgings from rolled stock. Standartiza- 
teiia no.1:50-51 . Ja-Fe '56. (KIRA 952) 


1.Zavod “Krasnoye Sormovo". 
(Steel forginge--St andards) 
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ERT AARNE 
Selection and tests of forging specimens., Standartisatstie. N05 261- 
63 8-0 '56, (MIRA 10: 1) 


(Forging--Testing) 
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Checking sizes of hot-forged pieces. Vest.mash. 37 no.10:50 O '57. 
(MIRA 10:11) 
(Forging) (Gauges) 
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BOGACHEV, I.F. 
Imperfections of state standards no. 7062=54 and 7829655, Kuz.= 
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(Forging--Standards) 
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DEMCHUK, Ivan Semenovich; BOGACHEV, I.F,, insh., retsenzent; 
DONSKOY, A.V., nauchnyy red.; YEROMITSKAYA, Ye.Ye., red.; 


CHISTYAKOVA, R.K., tekhn, red. 


[Induction heating of metals in shipbuilding) Induktsion- 

nyi nagrev metallov v sudostroenii, Leningrad, Sudpromgiz, 

1963. 129 p. (MIRA 16:6) 
(Shipfitting) (Induction heating) 
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professor, doktor tekhnicheskikh nauk, 
a5 ‘doteent, kandidat tekhnicheskikh nank, 


redaktor; SYRCHINA, Me M., inshener, vedushohiy cere redaktor 
literatury po goryachey obrabotke metallov. 


[Saventdent ion of cast and forged steel] Issledovanie litoi i ko- 
vanoi stali, Moskva, Gos.nauchno-tekhn. isd-vo mashinostroit, lit-ry, 


1952. 210 p. (MSorofiim] 


1, Uralo-Sibirskoye otdeleniye Mashgisa (for Syrchina). 


(Steel) 
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Metallografiia chuguna (Hetallography of pig iron). Sverdlovsk, Mashgiz, 1952. 36° p. 


SO: Monthly List of Russian Accessfons, Vol 6, No. 3, June 1953 
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MINTS, Rafail Isaakovich; BOGAGT EL amlsts professor, doktor tekhnicheskikh 
nauk; DUGINA, N.A., tekhnicheskly redaktor. 


[Innovations in heat treatment, combination of bright hardening 
with oxide coating] Novoe v termicheskoi obrabotkke; sovmeshchenie 
svetloi sakalki s oksidirovaniem Pod. red.I.I.Bogacheava, Moskva, 
Gos. nauchno-tekhn,izd-vo mashinostroit.lit-ry, 1956. 38 p. 

(MERA 10:4) 
(Metals--Heat treatment) 
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Boe rcdéu, LL. 
: PHASE I BOOK EXPLOITATION 


Mints, Rafall Issakovich 


Novoye v termicheskoy obrabotke; sovmeshchentye svetloy zakalki s 
oksidirovaniyem (A New Method of Heat Treatment; Combination 
of Bright Quenching and Oxidation) Moscow-Sverdlovsk, Mashgiz, 
1956. 39 p. 4,000 copies printed. 


Ed.: ee I, I., Professor, Doctor of Technical Sciences; 
e of the Ural-Siberian MAShGIZ section: Kaletina, A.V., 


Engineer; Tech. Ed.: Dugina, N. A. 


PURPOSE: ‘The book is intended for engineering and technical 
personnel of machine-butlding plants. 


COVERAGE: ‘The brochure describes a new and effective method of 
(-* = treating steel parts. This method makes it possible to 
combine heat treatment with oxidation. The essence of 
this method lies in quenching parts in hot solutions. 
In this connection the brochure describes various methods 
of quenching in hot solutions and the properties the 
Card 1/2 . parts acquire by these’methods. Quenching practices are 
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A New.Method of Heat Treatment 3 (Cont.) 101 


employed by the following Soviet 
plants: "Frezer" 
Tener iene % Kolomna Plant imeni.vV.V. Kuybyshev, Teett ia 
ov, and “Krasnaya Etna" plant. There are 13 Soviet references 


TABLE OF 
CONTENTS: 


. Introduction 


Isothermal Treatment of Steel 
Media for Isothermal Treatment of Steel 3 


Quenching in Hot Media 
and Structural Steels, 7" '® Made out of Instrument 


Come®hing Heat Treatment with Oxid a3 
| atio 
Equipment for Treatment in Alkali See 30 

conomy of Combined Processing 33 
Bibliography i 
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AVAILABLE: Library of Congress (TS 320 .M64) 
Card 2/2 VS 
; 7-17-58 
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Properties of titanium-contalning cast iron. ~N 

_Mogacbey and A. N. Nekhaeva. Trudy Ural. ind. Inst. 
ia. NM. Kira No, 19, 20 530144). —Slateen cast 
irons were studied; they contained total C 4.10 4% 
graphite C10 4.00, combded C O03 -1.0, Si : 
Mate t0 6.88, TH0.75- Lato, Cad 220, and POSE . 
Vi in cast iron appeared as carbonitride having the compan, 
free C17, TATh, and NAG; there was uo Th present in 
solid soln. In ait ovidiziag atin. the carbonitrides readily 
decomp, and were partly transfurmicd into oxides and 
nartly entered dute slid soln. Cu in cast iron was present 
a sadid sola, Cu displaced the carbonitrides from solid 
soln., promoted their comininution, ated inereawd their 
N content. Ti as carbonitride hail no effect on the struc- « 
ture of Uhe iron, whereas Cu in solid soln. did affect it. 
Ti did not affect the Ar point, Si raiwd it considerably 
ant Cu lowered the Ar; point, in this respect reserbling 
Ni. At 70%, 890°, and 950° Cu inhibited the creep of 
iron and kept a considerable quantity of C in soin., thereby 
restraining graphitization; Ti had no effcet in this respect. 
Ti did not seem to affect the annealing hardness greatly; 
Cu inhibited the sepa. of ferrite, thus preventing @ lower 
ing of furdness, Annealing for 30 hrs. at 650° did not 
cause Cu to sep. Under these conditions the ferrite con- 
tent increased to an extent depending on the Cu content. 
Ti deerracd the hardness along the cross-section. Gene 
erally, Ti td not improve the inch. properties, made 
the casting properties worse, and was respomsdble for such 
defects as gas satn., scum on the sutface, and segregation 
inside the ingots. A Ti content abave (70% is not cone 

aes ae se aifered desirable, Cu incast irony considered desirable. 
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Fundamental modifications of cast-iron Sverdlovsk, Gos. nauch.-tekhn, izd-vo mashi- 
nostroit. lit-ry, 1948. 37 p. (50-21370) 
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Struktura i svoistva porshnevykh kolets. Moskva, Mashgiz, 1919. 127 p. 
, plates, diagrs. 


Bibliography: p. 127. 
Structure and properties of piston rings. 
DIC: 1TJ533.B6 


SQ: Manufacturing and Mechanical Engineering inthe Soviet Union, Library 
of Congress, 1953. 
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7 PHASE I ‘TREASURE ISLAND BIBLIOGRAPHICAL REPORT AID 437 - I 


: BOOK a Call No.: N756.B58 
Authors: BOGACHEV, I, N. and POPOV, A. A., editors 
Full Title: PHASE TRANSFORMATION IN IRON-CARBON ALLOYS 
Transliterated Title: Fazovyye prevrashcheniya v zhelezouglerodistykh 


splavakh 
Publishing Data 
Originating Agency: None — 
Publishing House: State Scientific and Technical Publishing House of 
Literature on Mechanical Engineering 
Date: 1950 No. pp.: 174 No. of copies: 4,000 
Editorial Staff: None 
Text Data 
Coverage: This is a symposium on phase transformations in iron-carbon 
alloys consisting of eight lectures delivered by six professors in 
metallurgy in seminars on the theory and practice of heat treatment 
of steel at the S. M. Kirov Ural Polytechnic Institute: 
1. I. N. Bogachev's lecture deals with physics of the liquid phase, 
formation and growth of nuclei, kinetics of crystallization of pure 
metals (tin, lead, zinc), and particularities of crystallization of 
steel and cast iron. Curves, diagrams. 
2. A. A. Popov discusses in great detail the diffusional shifting of 
phase limits in equilibrium ae os depending upon the decrease in 
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the radius of curvature of the phase surface, direction of shifting, 
rate of diffusional Shifting, diffusional formation of one phase at 
the expense of another, and formation of diffusional layers, Curves, 
diagrams, pe ee 

3. In this lecture A. A. Popov makes an attempt to establish theoret~ 
ical principles of formation .of austenite, rather than outline the ex- 
tensive experimental data, Therefore, he gives Special attention to 
a) the concept of kinetics of diffusional shifting of phese limits, 


1949, Plates, curves, diagrams, 

D+ LL. Es Shevyakina's lecture concerns mathematical methods of soly- 

ing the‘problem ¢ transformation of austenite on continuous cooling on 

phe “basis of the isothermal transformation diagram. Curves, tables, 

6.-V. FP, Senkevich investigates the eutectoid transformation of cast 

iron with pearlite base. He notes Bome particularities in the behavior 
4 j 
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a of ‘austenite in cast iron, describes the kinetics of isothermal trans. 
' formations of austenite, transformation of austenite On continuous 
ja ° 


* ¥- C. Permyakoy gives & theoretical analysis and experimental 
data of the Structure and transformations of tempered carbon 8teel, 

- Vi, yumoy! 
composition of martensite during tempering of carbon Steel, and 
particularities of decomposition of martensite during tempering of 
&lloyed Steels, Curves, . Poe 


TABLE OF CONTENTS i Rages ag : PAGES 
l. ON, Bogachev, Crystallization of the Liquid Phase 417 
v2. OA, A. Popov, Diffusional Shifting of Phase Limits 18.3 
B A. A, Popov, Regularities in Formation of Austenite 36-6 
- \V. D. Sadovs Ys Transformation of Austenite to Martensite 65-109 
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technicians 


and Sclentific Personnel wo 
metallurgy ang heat treatment, 
Facilities: one : 


O. of Russian and Slavic References; 44 at the end of chapters 
Available. Library of Congress, 


4h 


-2" 
-00513R000205730011 
ROVED FOR RELEASE: 06/09/2000 CIA-RDP86-005 

APP 


CIA-RDP86-00513R000205730011-2 


"APPROVED FOR RELEASE: 06/09/2000 
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(52-23331 rev) ad-vo mashinostroit, lit-ry 1950. 413 p. 
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1, Metals ~ Heat treatment. I. Bogachev, I. N., ed, 
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(Anosov, Pavel Petrovich, 17971-1851) (Steel--History) (MLRA 6210) 
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LIVOVSEIY, P.@.: PAL'MOV, Ye.V¥., professor doktor, reteenzent; KRASNOY, 
E.V., inzhener, retsensent; ZAKROCHINSEIY, 8.V., inshener, retsensent; 
SHELOVSKIY, U.3B., inshener, retsensent; BOGACHEY I.N., professor 
doktor tekhnicheskikh nauk, redaktor; + Aed., kandidat tekhni- 
cheskikh nauk, redaktor; BARAWOY, V.M., kandidat tekhnicheekikh nauk, 
redaktor; RYZHIKOV, A.A., kandidat tekhnicheskikh nauk, redaktor; 
FILIPPOV, A.S., kandidat tekhnicheskikh nauk, redaktor; CHERNOBROVKIN, 
V.P., kandidat tekhnicheskikh nauk, redaktor; YAKUTOVICH, M.V., kandi- 
dat tekhnicheskikh nauk, redaktor; GRISHCHENKO, M.¥., inshenor, redaktor; 
ZASLAVSEIY, I.A., inshener, redaxtor; KROKRALEY, V.Z., inshener, redak- 
ter; SOSKIN, M.D., inshener, redaktor, 


[Manual for the mechanic in a metallurgical plant] Spravochnoe ruko- 
Voistvo mekhanika metallurgicheskege Saveda, Isd,3., ispr.i dep. 
Moskva, Gos, nauchno-tekhn, isd-vo litery po chernoi 4 tsvetnod netal- 
lurgii, 1953, 1112 p. (MERA 734) 
(Nechanical engineering--Handbooks, manuals, eto.) 
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Bogachey yeiN. a 


GULYAYEV, Aleksandr Paylevich: eae yee dektor tekhaicheskikh nauk 
prefesser, retsenzent: ; itat tekhnicheskikh nauk , 
detsent, redaktor; PETROV, I.A., redakter; ZUDAKIN, I.M., tekhai- 
cheskiy redaktor. 


[Physical metallurgy] Metallevedenie. Ixd. 3-e, Perer. Meskva. Ges. 
ind-ve eber.premyshl., 1956. 343 p. (MERA 9:6) 
i. (Physical metallurgy) 
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USSR/Phase Transformation in Solid Bodies. E-6 


Abs Jour : Referat Zhur - Fizika, No 5, 1957, 11732 


Author : Bogachev, I.N. 

Inst 2 OS 

Title : On the Mechanism of Formation of Globular Graphite in 
Gray Cast Iron. 

Orig Pub : Sverdlovsk, Mashgiz, 1956, 214-221 

Abstract : A critical survey of the existing theories of globulariza~ 


tion of graphite and the justification of the author's 
theory, according to which the formation of globular gra- 
phite can be explained by the features of the conditions 
under which the eutectic is crystallized. When the liquid 
phase is supercooled, the fluctuations of the composition 
cause the formation and independent growth of austenite 
and graphite crystals. The eutectic crystallization pro- 
per begins when an austenitic shell is formed around the 
graphite, similar to the formation of "hoops" according 
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; PHASE I BOOK EXPLOITATION 745 


_Bogachev Ivan Nikolayevich, Doctor of Technical Sciences, 
Professor 


Sekret bulata (The Secret of Damascus Steel) Moscow, Mashgiz, 
1957. 89 p. (Series: Iz istorii mashinostroyentya na 
Urale, vyp- 1) 4,000 copies printed. 


Ed.: Sustavov, M.I., Engineer; Tech. Ed.: Dugina, N.A.; 
Editorial Board of Series: Aleksandrov, A.I., Candidate of 
Technical Sciences; Sadovekiy, V.D., Doctor of Technical 
Sciences; Volskov, A.A., Candidate of Historical Sciences; 
Dovgopol, V.I., Engineer; Kozlov, A.G., Senior Scientific 
Worker, Archives Section; and Yasenev, D.A., Engineer. 


PURPOSE: The book is intended for engineers, technicians, 
scientific workers, researchers, students of mechanical 
engineering and metallurgists. 


Card 1/3 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2 


a. 


The Secret of Damascus Steel TAS 


COVERAGE: The author bases this book on an investigation of 
the printed works of Pavel Petrovich Anosov (1799-1851), on 
documents from various archives and on historical and literary 
sources. P.P. Anosov was a mining engineer with the rank of 
general, who initiated the developments of methods for producing 
high-quality Damascus steel at the Ural Steel Works in the town 
of Zlatoust, famous for Zlatoust sabers. Anosov also worked as 
a geologist for the mining industry and he worked in machine 
building. He was one of the organizers of the mining industry 
in the Ural region in the first half of the 19th century. His 
ideas have been further developed during the Soviet regime. 
There are 32 Soviet references. 


TABLE OF CONTENTS : 
Introduction 


Ch. I. Beginnings of [Anosov's] Creative Activity 
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The Secret of Damascus Steel 745 
Ch. II. Experiments Making Cast Steel 18 
Ch. irr. Origin of Damascus Steel 28 
Ch. IV. Investigations of Damascus Steel 34 
Ch. V. Discovery of the Secret of Damascus Steel 45 
Ch. VI. Organizational Activities 58 
Ch. VII. Later Investigations of Steel 76 
The Published Works of P.P. Anosov 89 
Notes [Bibliography] 89 


AVAILABLE: Library of Congress (TJ86.U719) 
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KUDRYAVTSEV, I.¥., doktor tekhnicheskikh nauk, professor; SAYVINA, 5.x; 
BARANOVA, H.3., kandidat tekhnicheskikh nauk; BALABANOV, H.A.; 
A ic ee doktor tekhnicheskikh nauk, professor, retsenzent; 
V, N.I., kandidat tekhnicheskikh nauk, redaktor; SIROPIE, 
A.I., inzhoner, redaktor izdatel'stva; MATVEYRVA, Ye.N., 
tekhnicheskiy redaktor 


(Structural strength of nodular cast iron] Konstrukteionnaia 
prochnost' chuguna. 8 sharovidnym grafitom, Moskva, Gos, 
nauchno-tekhn, isd-vo mshinostroit. lit-ry, 1957. 158 p. 

' (Cast iron) (MERA 10:6) 
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RYBIN, V.V., inzh., retsenzent: KARPEYRY, I.Y, i 
DUGIHA, W.A., teldin.red, , US DER arene eee 


[Heat treatment of mstale] Termicheskaia obrabotka metallov. Moskva 
Gos. nauchno~tekhn.izd-vo mashinostroit. lit-ry, 2957. 302 De : 
(Metals-~Heat treatment) (MIRA 11:2) 
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doktor tekhnicheskikh nauk, retsenzent; GORSHKOV, A.A., 

' doktor tekhnicheskikh nauk, retsenzent; SAMOYLOV, S.I., professor, 
retsenzent; ZHUKOV, P.A., kandidat ekonomicheskikh nauk, reteenzent; 
PAL'MOV, Ye.¥., doktor tekknicheskikh nauk, redaktor; SOKOLOVSEIY, 
V.I., kendidat tekhnicheskizh nauk, redaktor; SARAPANNIKOVA, G.A., 
tekhnicheskiy redaktor 


C Improving quality and operating economy of machines] Povyshenie 
kachestva i skonomichnosti mashin. Pod red. B.V.Pal'mova i V.I. 
Sokoloyskogo, Moskva, Gos,nauchno-tekhn, izd-vo mashinostroit. 
litery, 1957. 626 p. (MLRA 1039) 


1. Mauchno-tekhnicheskoye obshchestvo mashinostroitel' noy 
promyshlennosti., Sverdlovskoye otdeleniye 


(Machinery industry) 
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67417 
S0V/123-59-12-46684 


Translation from: Referativnyy zhurnal. Mashinostroyeniye, 1959, Nr 12, pp 108-109 


TITLE: 


PERIODICAI: 


ABSTRACT: 


Card 1/2 


(USSR) 


Senkevich, V.F., Bogachev, I.N, 


ener eee 


‘ { 
- Isothermic and Staggered Hardening of Steel 


V sb.: Materialy Nauchno-tekhn, konferentsii po probl. zakalki v gorya- 
chikh sredakh i promezhutochn. prevrashcheniyu austenita. Vol 1, Yaros- 
lavl', 1957, pp 119-132. { 

. ‘ ; 


\ 
The properties of 45 xn, 45G2 and. 37KhS steel grades and of 18khNVA ana 
20KkhaN4AThigh alloy cemented steels are investigated after heat treatment 
in“molIten alkali. 45Kh steel was oil-~hardened at 860°C with subsequent 
annealing at 500 ~ 550 - 600 - 650°C and isothermic hardening in molten 
alxali in the temperature range of the second phase of supercooled austen~- 
ite decomposition at 375 - 400 - 425 - 450°C, The smelts of 45Kh steel 
showed extremely individual features. When being oil-hardened, a distinct 
difference in the magnitude of a, can be observed between individual smelts 
at annealing temperatures of 500 and 600°C. Isothermic treatment at 425 - 
450°C increases a, after annealing, Hardening at supercooling erg e 
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- 67417 
Tsothermic and Staggered Hardening of Steel SOV/123-59-12-46684 


of 160 ~ 180°C warrants the same level of mechanical properties as oil-hardening, if an- 
nealed to the same degree of hardness, 4502 steel possesses a high a, after hardening 
in molten alkali and annesiing at 550 - 650°C. O11 hardening of 37 | steel and super- 
cooled hardening at 160 - 180°C result, at equal annealing temperatures, in the same 
level of mechanical properties. Isothermic hardening of 37KhS steel, carried out at 
350 - 375°C, ensure a sufficiently high a,, but, deviating from the optimum supercoo}- 
ing conditions, it is accompanied by an abrupt increase in the threshold of cold 
brittleness. Staggered hardening at supercooling temperatures of 180 - 200°C with 
15 - 20 minutes soaling in the abth is an efficient method of hardening 1L8KhNVA and 
20Kh2N4A steels in molten alkali. 6 figures, 4 references. 

8.A.1. 


a 


Card 2/2 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2 


$/123/59/000/010/029/068 
A004 /A001 


Translation from; Referativnyy zhurnal, Mashinostroyeniye, 1959, No, 10, p. 
114, # 38062 


AUTHORS: Bogachev, I.N., Mints, R.I. 


TITLE: " mhe Combination of Heat Treatment and Oxide Coating in Molten 
Oxidizers 


PERIODICAL; Vsb.: Materialy Nauchno-tekhn, konferentsii po probl. zakalki 
v goryachikh sredakh i promezhutochn, prevrashchenilyu austenita. — 
1, Yaroslavl', 1957, pr. 265-270 
& 


i 
TEXT: The combination of hardening and tempering with the oxide-coating 
process makes it possible to obtain components which do not only possess high 
mechanical properties. but are also highly corrosion-resistant.\} The melts of 
the NaOH’ \ NaNO and NaOH - NaNO» systems have a minimum melting point of 250- 
260% and can be used for temperature ranges in which the oxide coating process 
can be corbined with isothermal and stepped hardening or tempering. The optimum 


composition with which the oxide film possesses the highest corrosion resistance 
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§/123/59/000/010/029/068 
AOO4 /A001 


The Combination of Heat Treatment and Oxide Coating in Molten Oxidizers 


is 80% NaQH + 20% NaNOz, In the melt composed of NaOH = NaNOz = NaNO» the 

oxide film does not acquire a higher corrosion resistance, but the melt con- 
sisting of three chemicals has a longer operation life than melts of only two 
chemicals, The anticorrosion properties of the obtained oxide films are deter- 
mined by the first minutes of the oxidation process, The optimum duration of 
oxide coating at 400°C is 20-30 min, while at a temperature of 500°C it is 10. 

20 min, ‘The optimum temperature ensuring an increase in the corrosion resistance 
of machine parts by 6-7 times is 400-500°C, while a treatment at 300° results 
in en increase in corrosion resistance by 3-4 times, There are 4 figures and 

9 references, 


3.A.1. 


Translator's note; This is the fuli translation of the original Russian arb. 
stract, 
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Ereneweuv TW. 7 
" BOQACHRyerdadlen » QITEL'ZON, Ya.M., 
B doktor tekhnicheskikh nauk, professor; P 
{nzhener; POOREBEZTSKAYA, T.H., inzhener; YURGENSON, A.A., inzhener. 


Investigating the cavitation and erosion resistance of the JBKHMIUA 


+996 S '57, 
zinc coated and nitrided steel. Vest mash. 37 sae one 


(Steel--Test ing) 
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129-2-10/11 
AUTHORS: Bogachev, Il, Grozin, B.D. and Gulyayev, A.P., 
ebors of Technical Sciences, Professozs. 
TITLE: Scientific and Technical Conference on Heat Treatment of 


Metals Held in Warsaw (Nauchno-tekhnicheskaya konferentsiya 
po termicheskoy obrabotke metallov v Varshave) 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, No.2, 
pp. 52 - 55 (USSR). 


ABSTRACT: The Polish Society of Mechanical Engineers convened a 
conference for October 7 - 8, 1957 on heat treatment of metals, 
in which about 1 500 people participated from Poland and there 
were also delegates present from the Soviet Union and East 
Germany. 

S. Przegalinski read a paper on "The Principles of Selection 

of Alloy Structural Steel"; this author believes that 

excessive importance is attached to ductility properties and 

considers that important criteria in selecting structural 

steels are the structure in the hardened state and also the 

hardness distribution along the cross-section. The authors 3 

of this report do not fully agree with some of the opinions 

expresseu in this Polish paper. 

Prof. A.P. Gulyayev read the paper "Tsothermal Transformation 
Cardl/5 of Austenite in High-speed Steel" which was originally published 
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129-2-10/11 
Seientific and Technical Conference on Heat Treatment of Metals 
Held in Warsaw. 


in No.12, 1956, of this journal. At the sectional meeting, 
A. Moszczynski and G. Matyj read the paper "Chemical—heat 
Treatment Inside Liquid Media Using Induction Heating" which 
attracted great attention; they described a simple method 
consisting of submersion of the inductor and a specimen into 
a liquid which contained the elements necessary for saturating 
the steel. After heating of the specimens by the current, the 
liquid surrounding the specimen starts to evaporate and forms 
a vapour shell; the vapour decomposes, forming elements in 
the atomary state which are absorbed by the surface of the 
steel and diffused into the steel. The inductor voltage must 
be so chosen that thermal equilibrium is reached and the 
desired isothermal process is obtained. Some results relating 
to case-hardening, nitriding and cyaniding are mentioned in 
the paper. 
L. Kalinowski read the paper "Carbon Balance During Gas 
Cementation"; according to his calculations, only 2 - 4% of 
the carbon which streams into the furnace is absorbed by the 
metal, 36-50% is removed with the gases and 42 - 60% settles 
Gard2/5 as soot. 
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129-2-10/11 
Scientific and Technical Conference on Heat Treatment of Metals 
Held in Warsaw. 


W. Witek read the paper "Gas Cementation by means of Liquid 


Hydrocarbons". 
S. Kowal read the paper "Gementation of Steel by means of 


Watural Gas". 
Two papers were devoted to heat treatment of case-hardened 


steels, namely: 

J. Wyszkowski read the paper “Heat: Treatment of Case-hardened 

Steels Taking Into Consideration the Grain Size", showing that 

the heat treatment after case-hardening should be determined 

by taking into consideration the grain size. 

z%. Leszczynski, J. Lemnicka and J. Lemnicki read the paper 

“Chemico-thermal Treatment of Gears". 

BE. Zmichorski read the paper “Heat Treatment of Long Tools 

Made of High-alloy Steels", describing an original design of 

an electrode-salt bath for heating prior to hardening of 

reamers made of high-speed steel, a sketch of which is shown 

in Fig.4, p-D4. 

G. Prignic read the paper "Heat Treatment of Accurate Metering 

Gauges”. 

S. Jablonski read the paper "possibility of Applying Controlled 
Card3/5 Atmospheres for Heat Treatment in the Polish Industry". 
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129-2-10/11 


Scientific and Technical Conference on Heat Treatment of Metals 
Held in Warsaw. 


P. Kosieradski read the paper "Cyaniding Bath". 

B. Korwadynski, 5. Jablonski and Prof. B. Sachir and J. Madian 
read the paper "Equipment of Heat Treatment Shops and Heat 
Treatment Furnaces". 

S. Orzechowski read the paper "Application of the Method of 
Mikved during Control Tests of Steel Components". 

M. Kozlowski read the paper "Comparison of the Properties of 
Components which were Heat-treated by Surface-hardening and 
by Chemico-thermal Methods" 

Dotsent B. Zmachorski read the paper "Influence of Magneto- 
striction Oscillations on the Changes of the Structure and the 
Properties of Hardened Steels"; he investigated high-carbon 
steels with 1.13 - 1.60% carbon, containing 1.3-2.8% chromium 
and no chromiun. 

Prof. F. Sztaub read the paper "Microhardness and Structural 
Components of Induction-hardened, High-speed Steels", showing 
that the microhardness of the carbide phase changes as & 
function of the heat treatment regime (Fig.5)- 

Ya. Tymowski read the paper "Gomparison of the Properties of 
Structural Steels Improved by Heat Treatment and of Isothermally 


Gesan)s tncaensd Structural Steels", in which he analyses literary data. 
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Scientific and Technical Conference on Heat Treatment Ue 
Held in Warsaw. 


He showed that alloy steels containing carbide-forming elements 


have higher creep values at 350 - 550 C after isothermal 
heat treatment to obtain acicular troostite. 


There are five figures. 


AVATLABIE: Library of Congress 
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SOV/137-58-9-19913 
Translation from: Referativnyy zhurnal, Metallurgiay, 1958, Nr 9, p 260 (USSR) 


AUTHORS: Bogachev, I.N., Mints, R.1. 
TIE 


TITLE: Effect of Alloying Upon the Cavitation Erosion Strength of 
Nodular Cast Iron (Vliyaniye legirovaniya na kavitatsionno- 
erozionnuyu stoykost' chuguni 8 sharovidnym grafitom) 


PERIODICAL: Izv. vyssh. uchebn. zavedeniy. Chernaya metallurgiya, 
1958, Nr 2, pp 71-75 


ABSTRACT: An erosion shock stand is used to study the cavitation ero- 
sion strength (CES) of unalloyed and alloyed nodular cast irons 
containing: a) 1% Ni and 0.28% Mo, b) 8.3% Ni, and c) 15.4% 
Ni. It is established that Ni-Mo iron quenched from 850°C has 
considerably higher CES than unalloyed iron. Ni irons (with 
8.3 and 15.4% Ni) have the maximum CES and have a micro- 
structure consisting of spicular products of austenite decom- 
position, but their CES is considerably lower than that of 
Ni-Mo iron. 

: E.Sh. 
1. Cast iron--Erosion 2. Iron--Erosion 3. Metals 
Card 1/1 --Testing equipment 


t 
Association — Urnt'say PeliTeximicnrsky Wy STTOT- 
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AUTHOR: Draygor, D.A., Candidate of Technical Sciences 


TITLE: 


BOoGACHEV |. N: 
122-2-29/33 


The Third Scientific and Technical Conference in Kiyev on the 
Improvement of the Wear Resistance and Service Life of 
Machines (Tret'ya Kiyevskaya nauchno-tekhnicheskaya kon- 
Sel po povysheniyu iznosostoykosti i sroka sluzhby 
mashin 


PERIODICAL: Vestnik Mashinostroyeniya, 1958, No.2, pp. 81-82 (USSR). © 
ABSTRACT; The conference was organised by the Kiyev region of the 


Cardl/8 


NTO Mashprom (The Scientific and Technical Organisation of the 
Mechanical Engineering Industry) and by the Institute of 
Mechanics of Building Structures, Ac.Sc. Ukrainian SSR (Institut 
stroitelnoy mekhaniki AN USSR). 430 delegates representing the 
major institutions of the Ac.Sc. USSR and of the Ukrainian SSR, 
the specialised research agencies and the large Soviet plants 
heard and discussed 90 papers devoted to the study of the 
mechanism of disintegration of surface layers in machine comp- 
onents and to new methods of improving the wear life of compon- 
ents. 

In a paper by Academician S.V. Serensen, entitled "Endurance 
Relted to Wear and Fatigue", a survey of Russian and foreign 
studies was given with emphasis on fatigue failures caused by 
wear, both as a result of the mechanical consequences due to 
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The Third Scientific and Technical Conference in Kiyev on the Improve- 
ment of the Wear Resistance and Service Life of Machines 


unequal wear and the formation of clearances in assemblies and 
as a result of a change in the physical and chemical condition 
of contact surfaces. 
B.D. Grozin, Corresponding Membe of the Ac.Sc. Ukrainian SSR, in 
a paper eniitled "The Complex Method of Analysis of Components 
Working Under the Conditions of Rolling Friction" presented a 
method which includes the combined use of electron microscope, 
X-ray diffraction and spectroscopic analyses to judge the con- 
dition of the surface layers in association with wear tests and 
static mechanical tests under tri-axial non-uniform compression 
at different temperatures. It is claimed that with the help of 
this method, the relation between the contact endurance strength 
of steel and the factors defining the condition of the surface 
can be established. 
In a paper "On Temperature Measuring Methods in the Friction 
Process between Solid Bodies", by S.A. Sukhov, Candidate of 
Technical Sciences, a method for measuring the temperature 
gradients in the immediate vicinity of the friction surfaces 
with the help of a natural thermocouple was presented. Both 
Sliding bodies (pin and ring) are made of the same material, but 
the pin end face is covered with a thin layer of another metal 
( 


i 
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The Third Scientific and Technical Conference in Kiyev on the Improve- 
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which constitutes the natural thermocouple of which one junction 
is the sliding surface and the other is the bond between the pin 
face and the coating metal. 
Great interest was aroused by the paper "The Variation of Wear 
Resistance of Certain Anti-friction Alloys under Nuclear Radiation" 
by B.L. Slin'ko. Precipitation-hardening alloys (beryllium copper 
G2 and nickel silicon bronze Bp. KH 1-3) have their strength and 
wear resistance increased by nuclear radiation. Alloys changing 
their properties mainly as a result of phase transformations and 
having a higher re-crystallisation temperature change their 
properties insignificantly. 
In a paper "Foundations of the Cavitation-erosion Failure of 
Ferrous Alloys", I.N. Bogachev, Doctor of Technical Sciences, and 
R.I. Mints} vendidateor Technical Sciences, generalised the 
studies of the effect of the chemical and phase composition of 
iron carbon alloys on their cavitation erosion resistance. 
Increasing the carbon content from 0.023 to 1.2% improves the 
erosion resistance. The effect of alloying is due solely to the 
metallographic structure obtained. A pronounced improvement of 
erosion resistance is obtained in spheroidal graphite cast iron 
card3/8 
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by alloying with 1% nickel and 0.3% molybdenum. 
Engineer L.A. Chatynyan“in his paper "Investigation of the Wear 
of Nickel Alloys under Dyy Friction at Elevated Temperatures", 
reported the results of his test which showed nickel alloys to 
have the best wear resistance at high temperatures, whilst the 
initial hardness is of little consequence. The optimum gompos- 
ition of a new alloy with a high wear resistance at 400 C was 
given, whilst high-speed steel and ordinary chromium steels have 
little wear resistance under dry friction at high temperatures. 
V.P. Grechin” Candidate of Technical Sciences, concluded in his 
paper "The Heat Resistance of Vast Iron as the Main Factor in 
its Wear Resistance under Sliding Friction? that the hardness of 
cast iron at high temperatures (up to 850 C) determines its 
wear resistance. Based on numerous studies of various cast irons, 
recommendations for alloying and for the application of cast 
irons under different conditions were given. 
It was noted by N.I. Kovalenko,”Candidate of Technical Sciences, 
in his paper "The Wear Resistance of Wire Ropes" that the rubbing 
down of a wire rope is caused by an abrasive medium and its 
failure occurs before fatigue sets in. The author recommended 
Card4/8 
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the deposition of anti-friction metals such as cast iron or 
aluminium upon steel pulleys. In unlubricated operation, such 
deposits increase the wear life of wire ropes by a factor of 2~3. 
I.I., Frumin,” Candidate of Technical Sciences, in his paper 
"Alloys for Wear-resistant Hard Facing Deposits", stated the 
theoretical basis and methods of alloying to obtain the desired 
results and surveyed the fields of application of different 
methods of deposition on wearing components. 

In his paper, "Electric Slag Method of Hard Facing for Wear 
Resistance", I.K. Pokhodnya, Candidate of Technical Sciences, 
suggested the electric slag process for hard facing of different 
components and concluded that this method is appropriate when 
large quantities of metal have to be deposited or when large 
numbers of components require treatment. 

M.V. Simonenko Y Engineer, suggested in his paper "The Electrolytic 
Diffusion Method of Making Bi-metal Components" a novel method 

of manufacturing copper base alloys. The alloying proceeds at a 
temperature much below the fusion temperature of copper. Great 
economies are achieved in labour cost and in scarce metals. Small 
scale and automatic production procedures can be applied. Service 
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tests have confirmed reliable operation of bi-metal components 
under different conditions. 
In a paper "Electric Spark Hardening of Machine Components", 
S.S. Astaf'yev, Candidate of Technical Sciences, reported ona 
novel electric spark hardening process. The surface of the 
steel is alloyed with the electrode metal, as a result of instan- 
taneous heat impulses occuring in rapid succession during spark 
discharges. A special treatment head makes high output possible. 
The wear resistance of machine components is said to increase 
2-6 times at room temperatures and 4-5 times at elevated tempera~ 
tures. 
In a paper "New Anti-friction Materials and Coatings", I.Ya. 
Al'shits’reported on work designed to evolve novel substitutes 
for babbitt and high-tin-content bronze alloys. The following 
have given good results: .a) Moulded timber materials and 
lastics based on phenolit and other resins with different fillers 
(oora and cotton fibres and others), in conjunction with water 
lubrication. b) Metalligsed graphite, nylon and others for 
elevated temperatures. c Graphite-loaded materials and comp- 
ositions of resin and graphite for working in corrosive media. 
Card6/8 ; 
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"Improvement in Wear Resistance and Service Life of Components 
with Large Transverse Cross-sections by the Method of Surface 
Quenching and Accelerated Heating in Heat Treatment Furnaces" 
was the subject of G.T. Fomin,” Candidate of Technical Sciences, 
who reported that accelerated heating of steel components to 
achieve transition into an austenitic state for the surface 
layer alone makes it possible to intensify the heat treatment 
of components with a cross-section exceeding 40 mm. The depth 
of the quenched layer can be controlled without modifying the 
structure of the core, so achieving the best combination of 
wear resistance and impact strength. 
N.S. Dombrovskaya,” Doctor of Chemical Sciences, and Yu.M. 
Vinogradov, in a paper "The Improvement of the Anti-friction 
Properties of Metals by Means of Thermo-Chemical Surface 
Treatments", pointed out that, alongside nitriding and phos- 
phating, steels can also be improved in their anti-friction 
properties by enrichment with chloride or sulphide on their 
surface. The latter methods mainly improve the anti-seizure 
properties, whilst the former improve wear resistance. 

ard7/8 Sulphiding can be achieved in solid, liquid and gaseous media; 
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Bogachev, I. N., Mints, R. I. SOV/163-58-3-35/49 
ete 

The Effect of the Chemical Composition and the Phase 

Composition on the Resistivity of Steels to Cavitation 

and Erosion (Vliyaniye khimicheskogo i fazovogo sostava na 

kavitatsionno-erozionnuyu stoykost' staley) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1953, 
Nr 3, pp 215 - 219 (USSR) 


In the present paper the results obtained in the in- 
vestigations of the effect of the chemical composition 
and the phase composition on the cavitation and erosion 
stability of steels are given. The effect of carbon on 
the erosion and cavitation stability shows that with an 
increase of the carbon content the erosion and cavitation 
stability of steel increases. A steel sample with 0,4% 
carbon has the highest stability in this respect. Steel 
samples of the same hardness and of different structure 
have a different stability. Also the other elements 

in steel effect this stability of steels. From the 
results obtained may be concluded that in the thermal 
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treatment of structural steels a uniform structure is 
required to reach a practically uniform erosion and cavi- 
tation stability. There are 5 figures and 1 table. 


ASSOCIATION: Ural'skiy politekhnichesakiy institut (Ural Polytechnical 
Institute) 


SUBMITTED: October 21, 1957 
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AUTHORS: Bogachev, I. N., Doctor of Technical Science, Professor 
‘ Bnd Mints, R. Le, Engineer 


TITLE: Role of the Grain in the Cavitation-Erosion Failure of 
Steel (Rol' zerna Vv kavitatsionno-erozionnon 
razrushenii stali) 


PERIODICAL: Metallovedeniye 4 Obrabotka Metallov, 1958, Nr 8, 
pp 26-29 (USSR) 


ABSTRACT: Literature does not contain adequate information o 
influence of the grain size and grain boundaries on 
cavitation-erosion failure of steel. Therefore, j 
paper the influence is investigated of the size and the 
character of the grain ahd also of its boundary on the 
cavitation-erosion stability. The tests were carried out 
on an impact-erosion test stand, The speed of rotation 
of the specimens was 78 m/sec, the water pressure 0,28 atn, 
the diameter of the outflow nozzle 8 mm, the distance 
ad = 1.4 mm. The graph, Fig.l, indicates that with 
decreasing grain size the cavitation-erosion stability 
of steel with a homogeneous structure (ferrite and 
austenite) decreases, The oavitation-erosion stability 

Card 1/3 is greatest if the grain size is largest. According to 
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metallographic analysis, the cavitation-erosion failure 
of ferrite and austenite begins along the grain 
boundaries (Fig.2); with the progress of time the 
bounderies begin to fail completely and, following that, 
the grain breaks. Thus, the smaller the grain the larger 
will be the size of the boundaries and the lower will be 
the cavitation-erosion stability of the studied structures. 
The results on the rain size on the 
oavitation-erosion s ous structures 
(Steel 40, U8 and U12) 
influence of the charac 
network on the cavitation-eros 
Ul2 is graphed in Fig.6 and th 
of cooling after tempering at 
erosion stability of the steel 3 
Fig.7; the latter steel has a conside 
cavitation-erosion stability in t 
in the tough state. Thus, it can 
cavitation-erosion 8 
size of the grain, the chara 

Card 2/3and the body of the grain. 
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: is determined by a combination of the properties of the 
grein and its boundaries, The obtained results indicate 
that it is necessary to establish the relation between 
the cavitation-erosion stability of the steel and the 
properties which are associated with its fine structure, 
There are 7 figures and 5 references, all of which are 


Soviet, 


ASSOCIATION: Ural'skiy politekhnicheskiy institut imeni Kirova 
(Ural Polytechnical Institute imeni Kirov) 


1. Grains (Metallurgy)--Metallurgical effects 2. Steel--Erosion 
3. Steel--Mechanical properties 4. Steel--Test methods 
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f Plasticity of hardened and tempered steel. Lavery surheb.Zav »§ 
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(er seca) (Deformations (Mechanics)) 
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(Cast iron--Heat treatment) 

(Cementite) (Phase rule and equilibrium) 
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AUTHORS: Bogachev, I. N., Zhuravlev, L.G. 


TITLE: Certain Laws of the Abrasive Wear of Steel (Nekotoryye zakonomer- 
nosti abrazivnogo iznashivaniya stali) 


PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1958, Nr 68. pp 81-87 


ABSTRACT: The wear resistance {WR) of 19 cast steels of the types Kh, KhS, 
KhSN; KhGSNM, and KhN2F containing 0.20-0.50% C was investi- 
gated by the Khrushchov method. !t was established that, other 
conditions being equal, the WR of steel is a function of its Hy 
value and of its structure. A linear relationship between the WR 
and the Hy value is observed only within one and the same structure. 
Lamellar structures exhibit a greater WR than the structures pro- 
duced by tempering of martensite and possessing an identical Hy 
value. The WR is significantly affected by the C content; whereas 
Si increases the WR, Mo, Mn, and Cr do not affect it. 


I. B. 
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Kavitatsionnoye razrusheniye ghelezouglerodistykh splavov (Cavitation Damage to 
Iron-Carbon Alloys) Moscow, Mashgiz, 1959. 109 p. 3,500 copies printed. 


Reviewers: M. A. Aksel'rod, Engineer, and E. E. Blyum, Engineers Ed.: E. Lb. 
Kolosova, Engineer; Tech. Ed.: N. A. Dugina; Exec. Ed. (Ural-Siberian 
Division, Mashgiz): A. V. Kaletina, Engineer. 


PURPOSE: This book is intended for engineers and scientific workers studying 
the cavitation resistance of metals. 


COVERAGE: This book is a study of the damage to iron-carbon alloys caused by 

cavitation. The book contains materials published as & result of a-systematic 

study of cavitation metallography. It outlines efforts made to prevent cavi- 
tation of metal and analyzes the causes and mechanism cf corrosion. Methods 
and equipment used for determining the cavitation resistance of alloys-are 
described, Deformations caused by hydraulic shocks are analyzed, and comparisons 
of the cavitation resistance of iron, steel of different types, and other 
alloys are made. Problems of increasing the cavitation resistance of machine 
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uggestions offered. Experiments were 


parts are discussed and a number of 5 
V. Murnina, T. M. Petukhova, 


conducted with the help of Engineers N. 
L. D. Slyusareva, and degree students D. Yemlevskaya, R. Korovina, G. Loginova, 
N. Anfimova, R. Dovbenko, T. Vostrotina, and Sh. Verkhoglazov. There are 70 ref- 


erences: 54 Soviet, 10 English, 5 German,and 1 French. 


TABLE OF CONTENTS: 


Foreword 3 
Introduct! 5n 5 
Ch. I. Cavitation and Factors Influencing Its Development 7 
Cavitation phenomenon 7 
Concepts of the deterioration mechanism 14 
Methods of investigating the cavitation resistance of alloys 22 
Ch. Il. Metallography of Cavitation Damage 30 
Character of the cavitation effect on metals 30 
Deterioration of mechanical mixtures 31 

37 


Deterioration of solid solutions 
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Role of the grain and its boundaries 
Characteristic features of cavitation damage 


Ch. III. Cavitation Resistance of Constructional Steels 
Pearlitic steel 
Austenitic steel 


Ch. IV. Deterioration of Grey Iron by Cavitation 
Characteristic features of damage to cast iron by cavitation 
Influence of the graphite shape 
Influence of the matrix metal 
Influence of heat treatment 
Influence of alloying 


Ch. V. Ways of Strengthening the Cavitation Resistance of Machine Parts 
Choice of material resistant to odvitation é 
Elimination of vibration 
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AUTHORS: _Bogachev, I. N., Rubel’, I. 8. SOV/163-59-1~37/50 


TITLE: Microvolume Transformations of Low-carbon Silicon Steel 
(Prevrashcheniya Vv mikroob"yemakh v nizkouglerodistoy 
kremnistoy stali) ; 


PERIODICAL: Nauchnyye doklady vysshey shkoly, Metallurgiya, 1959, Nr i, 
pp 189-195(USSR) 


ABSTRACT: This is an investigation of transformations occurring during the 
heating and cooling in samples of transformer iron with a carbon 
content varying from 0.01 to 0.05%. Heating and cooling 
operations were carried out in baths. The samples were protected 
against decarburization by nickel plating. When the samples were 
heated to 650° in a bath a dissolution of the carbides in the 
alpha-solution was observed already after a halting time of 
one hour. At higher temperature the carbides dissolve even 
faster. At 800° and above undissolved carbides are found in 
the structure. after hardening, if the halting time is prolonged. 
They exhibit a dark rim with a troostite-like structure. If 
heating is carried through to 950° the grainy carbides and the 
fragments of the grain boundary gementite quickly dissolve 

Card 1/3 during halting times of a few seconds. In the range of from 
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950-1150° austenite regions are formed at the boundaries of 
the ferrite jrains where they are in contact with the carbides. 
In this temperature range austenite is in equilibrium with 
ferrite’ (in the biphase region). After a sufficiently long 
halting time the austenite spheriodizes to a relatively small 
extent and afterwards remains in a.globular form. Even if the 
halting times are very long the austenite ia not absorbed by 
the basic mass of the alpha-solution. If quenching (in 
hardening) is employed, this globular austenite transforms 
into a martensite structure. If cooling proceeds slowly coarse 
zementite inclusions are formed at the grain boundaries. If in 
the structure of transformer iron comparatively coarse carbides 
are contained, an intermediate transformation, the formation of 
graphite, is observed. This graphite can also be dissolved, but 
only at a heating to a temperature exceeding that required for 
zementite dissolution. Thus the structural analysis furnishes 
accurate results, whereas the application of physical methods 
does not provide satisfactory information. The transformations 
during cooling were investigated with samples which after 

Card 2/3 heating to 1000° with a halting time of 10 minutes were cooled 
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: in baths with 450- 700° and afterwards quenched in water. Ths 
carbon content of the steel was 0.015 to 0. 06%. The diagrams 
obtained show that a reduction of the carbon content leads to 
an increase of the stability of the alpha-solution and to a 
retardation of the separation of carbides. Tiw nature of the 
carbide formations varies greatly in accordarce with the 
undercooling of the alpha-solution. Finely grained carbides have 
the most detrimental influence. They lead to a considerable 
increase of the coeroive.force. Hence in the heat treatment of 
transformer iron it must be attempted to obtain the stipulated 
finely grained structure and the stipulated distribution, or 

to decarburize the steel as much as possible. There are 

5 figures and 3 references, 1 of which is Soviet. 


ASSOCIATION: Ural! akiy politekhnicheskiy institut. (Seal texty Polytechnical 
Institute) 


SUBMITTED: April 11, 1958 


Card 3/3 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2 


18(3) 
AUTHORs. 
TITLE: 
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ABSTRACT: 


ASSOCIATION: 


Gara / 1 


SOV/148-59-2-14/24 
Bogachev, I.N., Doctor of Technical Sciences, Professor 
a nn ieee 
Letter to the Editor (Pis'mo v redaktsiyu) 


Izvestiya vysshikh uchebnykh zavedeniy, Chernaya metallurgiya, 
1959, Nr 2, pp 108-109 (USSR) 


With reference to the disgussion on graphitization of steel 
and cast iron between V.F. Zubarev and K.P. Bunin the author 
rejects the theory developed by Zubarev. In his opinion, 
Zubarev, who supports the’ theory on the direct decomposition 
of iron carbide and graphite formation is wrong, as his date- 
ments are not confirmed by experiments. 


Ural'skiy politekhnicheskiy institut (Ural Polytechnical 
Institute) 
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: 2073/5538 
AUTHOR: Mints, R. Io, Candidate of Tachnital Sciences 


TITLE: All Union Scilentific-Technical Seainar on Isproving 
: the Cavitation Resiatance of Components, Sverdlovsk 


PERIODICAL: Metallovedentye £ termicheskays obrabotka metalilov, 
; 1960, Nr 6, pp 58-60 (USSR) 


ABSTRACT: ‘The seminar wae held at the initiative of the Problems 

ft Laboratory for Metallurgy at the Py 
Institute tmeni_$. H. Kirov jointly with other 
organiszatioan, nm the seminar representatives of 
research establishaentea and works frow Sverdlovek, 
Perm, Chelyabinek, Barnaul, Gor'hiy, Odesen, 
Leningrad, Yerevan, Murwanak, Khartkov and other 
places participated. This report-gives brief ausmaries 
of the follewing papers which were read? 
G. D, Ter-Akopov, Candidate of Technical Sciences, 
“Cavitation failures in hydraulic turbines"; 
L. I. Ponarakiy, Engineer, "Cavitation is hydraulic 
turbinea"; HM, I. Kurasevich, Engineer, *Cavitation 
failur in runners of centrifugal pumps") Marinin, AsAny 
Engineer, “Cavitation feilures in marine propeliera v/ 


N,N. Ivanchenko, Candidate.of Technical Sciences, 
“Cavitation failures in diesel engines"; A.P.Che ako’ 
Engineer, “Increase of the cavitation-erosion stability 
of jacket and cyliuder liners of the diesel engines bey 
and eters rer ariern of Technical Sciences, 
"Mechaniem of the cavitat failure of metaliic alloys 
and principle for the selection of such alloys"; 
RT, Minte, Candidate of Technical Sciences, "Combatting 
cavitation failure by using surfece-active additions te 
the liquid phase of closed syetene"; R.Sh. Shklyar, 
Candidate of Technical Sciences, D.D, Sliyusareva, Eagineer, 
~ and Kin Syete in Bagineer, "structural changes in the 
initiel sthges of cavitation failure”; T.M.Petukhova 
Engineer, “Influence of the atructure on the resistance 
te cavitation of bronae™: Viv Gorraneks Cendidate of 
Tachnical Scienves and D,N. Bol‘shutkin, Engineer, 
"Cavitation erosion of metals, ermal and mechanical 
Caré 3/2 effects in the cavitation zone”. : Yv 
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AUTHORS : Mel'nikova, V.I. a Bogachev, I.N. 
TITLE: Volume Changes in the Alloy Ni,Mn’ During Ordering 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol. 10 
No. 2, pp 200 - 206 


TEXT: It has been reported (Refs. 1-6) that transition of a 
nickel-manganese alloy close in composition to the stoichiometric 
into the ordered state is accompanied by changes in some 
properties. The object of the present work was to study the 
corresponding volume changes in a Ni,Mn alloy (25% Mn, 0.6% Fe, 


0.03% C, 0.014% S, 0.24% Si and 0.0063% P). 3-mm diameter, 
50-mm long cylindrical specimens were tested on a Chevenard 
dilatometer with automatic recording, 

being used as the standard. Figs. 1 and 2 represent, respect- 
ively, relative contraction for isothermal conditions as functions 
of time (up to 23 hours) at various temperatures and of 
temperature (350-515 °c) for the various times. X-ray structural 
analysis by back reflection agreed with the volume changes 
observed. Tests were also carried out with continuous heating 
Qf the fest piece: Fig. 3 shows difference between the length 
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changes of the standard and the specimen as functions of 
temperature for aifferent heating rates and the alloy in 
different initial states. From the dilatometric curves the 
coefficient of linear expansion of the alloy was found: this 

is showr-as a function of temperature for the ordered alloy 

(lefthand graph) and for the alloy pre-ordered at 485 ~C 

(righthand graph); the corresponding curve for the disordered 

alloy is shown in Fige 5- The work confirmed the results of 
preliminary experiments showing that transition into the 

ordered state is accompanied by shrinkage. Volume-change and x 
ordering attain greatest speed at 450 - 475 C- It is 

suggested that the volume change is due to different ordering 

speed below T, - The order-disorder transition temperature 

is 475 - 520 Of §=The transition leads to a sharp change in 

the value of the coefficient of thermal expansion in the 

temperature range in which the transition occurs. 

There are 5 figures and 20 references: k Soviet, 3 German, 


4 international and 9 English. 
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ASSOCIATION: Ural'skiy politekhnicheskiy institut im. 
S.M. Kirova 


(Ural Polytechnical Institute im. S.M. Kirov) 
SUBMITTED: March 29, 1960 
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s S/126/60/010/006/016/022 
1B .128s £193/E483 
AUTHORS : D'yakova, M.A. and Bogachey, IN, 
TITLE: Decomposition of the Beta-~Solid Solution ina 


Titanium-Manganese Alloy 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.6, 
pp .896~-902 


TEXT: The object of the present investigation was to study the 
kinetics of the solid state transformation taking place ina 
titanium-base alloy containing 6.5% Mn, 0.18% Fe, 0.07% Si, 

0.05% C, 0.043% N and 0,005% H; this particular alloy having 

been chosen as one in which the B-phase can be retained by 
quenching, The experimental specimens were prepared by melting 

the alloy in a vacuum-arc furnace, remelting it in an ar gon-are x 
furnace, forging, rolling to the final size and then vacuum- ys 
annealing at 650°C, The kinetics of the decomposition of the 
B-phase were studied by the dilatometric method, hardness and 
electrical resistance measurements and metallographic examination, 
Some of the dilatometric measurements were taken on specimens 
quenched from 900°C and then heated at the rate of 200°C/h. 


Other experiments consisted in heating the specimens to 900°C, 
Card 1/3 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2 


S/126/60/010/006/016/022 
E193/E483 


Decomposition of the Beta-Solid Solution in a Titanium-Manganese 
Alloy 


transferring it to a salt bath and studying the changes of various 
properties as a function of the duration of the isothermal 

treatment, It was concluded from the results ottained that 
decomposition of the B-phase can take place in two temperature 

ranges, separated by a temperature interval within which the Y 
B-phase appears to be stable. One range extends from 420°C up to \ 
the temperature of the polymorphic transformation, and decomposition 

of the fB-phase at these temperatures leads to the formation of the 
a-phase, The second range extends from 150 to 400°C, the product 

of decomposition in this case being an intermediate w~phase, In 

the 420 to 470°C temperature range, these two procasses overlap and 

the decomposition of the B-phase results most likely in the 

formation of the a-phase, via the intermediate w-phase,. The 

formation of the w-phase is not reflected in any changes in the 
microstructure of the alloy but is revealed by an increase in 

hardness (up to 48°-Rc), a decrease in volume and a decrease in the 
electrical resistivity (down to 1.4 ohm mm2/m) . The decomposition 
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of the B-phase, leading to the formation of the a-phase via the 
intermediate w-phase, is accompanied by an increase in hardness, an 
increase in volume and a decrease in electrical resistivity (down 

to 1.0 ohm mm2/m). Finally, decomposition of the f-phase, leading ; 
directly to the formation of the a-phase, brings about a decrease x 
in both hardness (down to 35 Ro) and electrical resistivity (down 

to 1.0 ohm mm2/m), There are 5 figures and 5 references: 

2 Soviet and 3 English. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut. im, S.M.Kirova 
(Ural Polytechnical Institute imeni S.M.Kirov) 


SUBMITTED: July 30, 1960 
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AUTHORS: Bogachev, I. N., Mints, R. I. 
eee 
TITLE: Erosion of iron-carbide alloys by cavitation 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 14, 1961, 335, abstract 
14200 (Sb. Povysheniye iznosostoykosti i sroka sluzhby mashin. 
T. I. Kiyev, AN USSR, 1960, 36-45 


TEXT: Some results of studies on the effect of chemical and phase 
compositions as well as of structure on the resistance of various types of 
steel and cast iron to erosion by cavitation (REC) are presented. The REC 
of alloys was studied by comparative tests. The essential characteristic 
of this method is the repeated collision of the specimens with the water 
jet. The REC was estimated gravimetrically. LAbstracter's note: Complete 
translation. | 
a 
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A004/A101 
AUTHORS; Bogachev, I, N,; Zhuraviev, L, G, 
Poe eal eee ea ect 
TITLE: Investigation of the resistance to wear of steels during abrasive 


wear 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 12, 1961, 15, abstract 
12A115 (V sb, "Povysheniye iznosostoykosti i sroka zluzhby meshin 
v. I", Kiyev, AN UkrSSR, 1960, 92-101) 


TEXT: The authors determined the resistance to wear of a group of alloyed 
steels, depending on the structural composition and hardness during abrasive wear 
and also during sliding friction of metal on metal with abrasive interlayer, 
Specimens 3.5 mm in diameter and 35 mm long were tested at a sliding speed of 
0.34 m/sec and a pressure of 14,7 kg/om. The tests lasted 5 hours, The wear 
magnitude was determined from the reduction in weight. As a result of the in- 
vestigations it was found that for ferritic steels Mn, Cr, Mo and Co do not 
affect the resistance to wear, while C and Si increase it and Ni somewhat incresses 
the wear, Lamellar structures possess a 10-20% higher resistance to wear, 


ie 
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During the sliding of metal on metal with an abrasive interlayer the wear is 
determined by absolute hardness values of the friction surfaces and their ratio, 


V. Kolesnik 


[Abstracter's note: Complete translation] 
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Referativnyy zhurnal, Tekhnologiya mashinostroyeniya, no.2; 


1963, 10-11, abstract. 2654 (tr, Ural'skogo nei. in-ta chern. 


PERT 


in the row Ti, Al, P, V, C, No, Mn, Cu, W, Si, Gr, Ni and Co. 


- metallov, now 1, 1961, 145-159) 


_ = Ghe intensity of the yield-limit increase at alloying low. 
- Garbon normalized stee) with. the studied elements decreases successively _ 


When Mn, Si,- 


_'Gu,. Ni, Cr, No and W are added the yield limit decreases due to the ferrite 
strengthening in the form of. solid solution formation and due to the in- | 

=) @rease-of the amount-of ‘the -perlitic component. in the structure of steel; 
i» when P. and Co are added the yield limit decreases due to the ferrite strngthr 


ening at the solid solution formation only, and with the increase of car-- ee 


bon content, due to the increase -of- the ‘perlitic component. Alloying 


ea steel with Al results in an increase of the yield limit mainly (and in the 


be Gard -t/22 oe 
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“(abstracter's note: Complete translation.) — 
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A207/A126 


AUTHORS : Bogachev, I, N.» Doctor of Technical Soiences, Professor, Mints, R. I, 
Candidate of Technical Sciences 


TITLE: On the principle of selection of austenitic steel for parts working 
under conditions of cavitational destruction 


FERIODICAL: mnergetika tno. 2, 1961, 97 - 102 


TEXT: 4° ~=-The authors had previously conducted a study of the metallographic 
picture which, led to the derivation of lawa facilitating tne selection of steel 
gradings for certain conditions, The austenite steels are tentatively divided in- 
to two groups differing from each other by the various resistance to plastic de- 
formation, The nature of these steels ie judged by fhe change in the surface 
hardness at different periods of cavitational action, A study of this action show- 
ed that there were various features in the destruction of the austenite, having 
different composition and nature. These features seem to be connected with the 
resistance to plastic deformation, The authors give a detailed comparison. There 
are 4 figures and 6 Soviet-bloc references, 


Card 1/2 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000205730011-2 


8/'143/61/000/002/004/006 
On the principle of selection of austenitic steel... A207/A126 


ASSOCIATION: UWral‘skiy politskhnicheskiy institut imeni S. M, Kirova, kafedra 
metallovedeniya i termoobrabotki (The Urals Polytechnical Institute 
imeni S, M, Kirov, Department of Metal Science and Tnermal Processing) 


SUEMITTED: Jaruary 29, 1960 
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AUTHORS : Bogachev, I. N., Sachavskly, A. Fa. 2 
eR ee 


TITLE: The effect of the a ~and € -phases 6 on. the ee of austenitic 
; steel during deformation . 
af 
PERIODICAL: Tavestiya vysshikh. webebny zavedeniy. Chernaya metallurgiya, no. 2, 
1961,. 100 - 108 


TEXT: It is known that the plastic deformation of unstable austenitic steel 
can be Pee errs by phase transformations (Ref. 1, 2: B. Cina, Acta Metallurg., 
1958, 6, no. 12; J. Gordon-Parr. J. Iron St. Inst., 1952, 171, 137] and that the 
hardening degree depends on ‘the mechanical working and phase hardening [ Ref. 3: 

L. 8. Moroz. Tonkaya struktura i prochnost' stali (The Fine Structure and Strength 
of Steel), Mashgiz, 1957, 51, 80]., Thus unstable austenitic steel is of more 
practical: interest than stable one. The article presents information of the 
techniques and results of an investigation: of unstable austenite during cold plast- 
ic deformation in manganese and nickel steel. Metal. owes melted in an induction 
furnace; 30-kg ingots heated slowly to 1,160 - 1,200°C, soaked for 6 hours and 
forged into rods; annealed for 2 hours at 900°, reheated to 1,060 - 1,100°, : soaked 
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for 1 h and hardened in wate2. Specimens cut from the rods were tension-tested at ; 
a constant deformation rate. An Amsler tensometer was used for the elongation 
measurements. The quantity of deformation of martensite was determined magnetical- 
ly and by X-rays; the irreversible length variations during.the heating of de- ‘ 
formed specimens were investigated with a Chevenard dilatometer. The hardening : 
intensity varied abruptly at slight deformation and was practically constant at 
elongation above 1%. The experiment results are illustrated in graphs, a set of 
X-ray photographs and four photo-micrographs showing that martensite formed during ' 
the déformation of nickel steels, and the € -phase plus martensite in manganese 
steels. Deformation~ ‘martensite was distributed differently - very nonuniformly 
in manganese steel, and forming chains of crystallites in every grain when deforma- 
tion was slight and the martensite quantity low, and uniformly and without orienta- 
. thon in nickel steels. The presence of & and its variation was seen in changing 
intensity of (101) Ka on the X-ray pictures. Conclusions: 1) Stable as well as 
unstable manganese austenite hardens at room temperature more than nickel austenits 
2) At equal carbon content, the hardening of unstable austenite is always higher Ma 
than in stable and depends on the intensity of the martensite and € formation in 
strain; 3) The higher hardening degree in manganese steel compared to nickel steel 
at the same intensity of martensite formation may be connected with the € forma~: 


ai 
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tion; 4) The ¢ formation causes the appearance of oriented stresses of the second 
order in manganese steel, and the stresses have the inverse sign in relation to 
the applied external stresses; 5) Relaxation of oriented stresses of the second 
order in manganese steel in the 170 - 380°C range is due to coherent inverse £ 
transformation; 6) The hardening in the temperature range above which no-more 

€ and martensite is produced by deformation is practically determined by the car- 
bon content only. There are 7 figures and 5 references: 3 Soviet-bloa ‘and 2 non- 
Soviet-bloc. The two-referenoes to English-language publications are cited in 
text. : 


ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnical Institute) 
SUBMITTED: July 8, 1960 
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AUTHOR: Bogachev, I.N., Doctor of Technical Sciences, 
ofessor 


TITLE: Problems in the strengthening of austenitic steels 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
no,1l1, 1961, 20-24 


TEXT: The author examines the strengthening of austenitic 
steels in static and dynamic loading on the basis of work carried 
out at the problemnaya laboratoriya (Problems Laboratory) of the 
kafedra termoobrabotki (Department of Heat Treatment) of the 
Ural'skiy politekhnicheskiy institut (Ural Polytechnical Institute) 
in which he participated. Stable and unstable austenite should 
strengthen differently. However, in the case of static extension 
of austenite containing 0.04% C the nature of strengthening was the 
same for different concentrations of other elements (Ref.1: 

I.N. Bogachev, A.F. Sachavskiy, sb. Uprocheniye staley, 
Metallurgizdat, 1961). On the other hand resistance to small 
plastic deformations was higher for type [31 (G31) manganese 
steel than for type 36 (N36) steel, Brinell test results 
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showed a similar distinction, Introduction of carbon into these 


steels increases the resistance to small plastic deformaticns and 
the strengthening coefficient, the effect depending on / 


Problems in the strengthening of ... 


composition. Additional alloying with chromium (Ref. 2: 

I.N. Bogachev, A.F. Sachavskiy, Symp. "Science of Metals and 
Foundry Industry", NIITYaZhMASh UZTM, 1960) increases the 
‘strengthening coefficient of manganese steels, Plastic deformation 
‘of unstable steels, in addition to strengthening the solid solution, 
-is accompanied by formation of a- and e-phases (Ref.3: - 
I.N. Bogachev, A.F. Sachavskiy, Chernaya metallurgiya, no.2, 1961). 
This is particularly pronounced in’manganese steels. In 

austenitic manganese steels e-martensite is formed when the 

steel contains over 12% Mn, the plates more usually being formed 

in two or three intersecting planes and sonetimes extending 

beyond a grain. Such effects may be due to transition from one 
orientation to another (Ref.4: I.N. Bogachev et al., Symposium 
“Strengthening of Steels", Metallurgizdat, 1960). Preliminary 
deformation can either increase or diicrease the extent of the 
transformation, depending on the temperature and degree of 
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deformation (Ref.5: L.S. Yershova, I.N. Bogachev, R.S. Shklyar, 
Fizika metallov i metallovedeaniye, no.7, 1961). The effect of 
alloying elements on the y—5ye transformation has not been 
studied sufficiently. Quenching of iron-manganese alloys of the 
18 (G18) type gives approximately equal quantities of austenite 
and e-phase; 20% plastic deformation raises the latter tc 60% ~ 
(10% a-martensite), Strengthening depends on the phase ratio, 
which is influenced by manganese and carbon content, . Work 
hardening of the solid solution is also involved, | Comparison of 
Manganese and nickel steels with different phase compositions in 
the hardened state shows differences in austenite stability, 

In plastic deformation of stable austenite 20H18f'6 (20N18G6 ) 
steel, strengthening is atrributable only to fine-structure changes, 
Manganese austenite strengthens more than nickel austenite, As 
was to be expected, the peculiarities of the hardening of the 
various austenitic steels are more pronounced with impact than 
with static loading (Ref.6: R.I. Mints, I.N. Bogachev, Symposium 
"Strengthening of Steels", Metallurgizdat, 1960, and Ref.7: 

I.N. Bogachev, R.I. Mints, Izv. vysshikh uchebnykh zavedeniy, 
Energetika, no.2, 1961). with repeated impact loading 
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strengthening of manganese steels is slower than that of nickel A 


Problems in the strengthening of .,. 


steels. Deformation of Manganese austenite develops within the 
grain, that of nickel appears at grain boundaries, Increase in 


Satisfactorily characterize service behaviour of a metal in 
contact loading with a concentrated impact. With respect to 
resistance to hydraulic impact (cavitation failure) the best 
results are given by structurally unstable, homogeneous solid 
solutions (austenite) which under micro-impact conditions 
strengthen in several stages; mechanical strengthening of the 
80lid solution itself, strengthening through phase changes 
(formation of a- and e-martensite) and strengthening of the newly 
formed phases, Steels for turbines etc. should be chosen on this 
principle. There are 8 figures and 7 Soviet-bloc references, 
ASSOCIATION: Ural'skiy politekhnicheskiy institut 
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4G -4280. ElNI/E452 00s 
“AUTHORS: ,,Bogachev, I,N,, Shklyar, R,Sh,, Slyusareva, L.D., ~ 
SL __Mints, R.I. and Syutkin, N.N. é _ 
“| TITLE: ' Change in Structure and Phase Composition’ of Some 
ae At itic Steels in the Initial Stages of Cavitation 
Failure . Ps poy see 
“PERIODICAL: Fizika pale vice i metallovedeniye, 1961, Vol.11, No.1, |" 
a pp. 86-93 : : ; t Sige a4 


i) 
‘TEXT:  Bogachev and Mints have previously sicwn that th coe | 
‘| resistance to cavitation of austenitic nickel mariguiiane Fckecuines | 
‘:mickel and chromium-manganese steels varies greatly (Ref .1}. The | 
object of the present work was to study structural changes during © | 
cavitation failure in the surface layers of the austenitic steels A ae 
of the following types and compositions (%);: = $F - 
i 
| 
{ 


“)UKh18N8 G1X18HB- 0.22 8.39 0.92 © 18.05 _. ae 
|. ~30G10Kh9 30%10x4 0.31° | 0.13 = ° 10.30 | 9,117.05" 
| Choa Aiton 25 0.40 25.00 - ‘0,20 GAG. * 2 ae 
1. 8014!) Bort = 9,82... 1.10. kL 50 ° 0.40 . : 
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